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A COMMUNITY ANALYSIS OF THE SOFT BOTTOM
MEGAFAUNA (CRUSTACEA, MOLLUSCA) FROM THE
SOUTHWESTERN REGION OF SANTA MARTA,
COLOMBIAN CARIBBEAN

Claudia P. Arango and Oscar D. Solano

ABSTRACT

Soft bottom megabenthic communities have bean poorly studied in the Caribbean Sea.
In this stiedy we describe the structune and species composition of a Crustacea-Mollusca megataunal
community based on beam trawl samplas taken betweean 13 and 60 m depth al the southwestem
region of Santa Marta, Colombian Carbbean. Classification and ordination analyses using abundance
data of crustaceans and molluscs produced two maln groups (A and C), which seam 1o ba controlled
by depth and sediment charactenstics. Group A consisted of spacies collected at the deeper stations
and high content of silts (batween 30 and 60 m depth) and exhibited the highest density and biomass
mean values, The decapod Chasmocarcinus cilindricus was found as the characteristic species for
the group A. The bivalve Laevicardium pictum occurred as characteristic in the shallower cluster C
{14 to 17 m) whena the sedimant was coarser. Trachypenaeus similis, Porfunus spinicarpus, Lupella
forcaps and Penasus dugrarum were genaralist species for both groups and were found as the most
abundant spacies overall. There was not a clear evidence of temporal vanation of the groups,
howewar an increase in the abundance of dominant species at the shallower area during March may
ba related to the upwelling phenomenan known for the Santa Mara area.
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RESUMEN

Anilisis de comunidad de la megafauna (Crustacea; Mellusca) de fondos blandos en la regidn
suroccidental de Santa Marta, Caribe colombiano. Las comunidades megabenidnicas de fondos
blandos han sido pobrements estudiadas en el mar Carbe. En este estudio describimas [a estructura
y la compasicion de especies da una comunidad de la megatauna de Crustacea-Mollusca basados
en muestras de red de arrastre tomadas entre 13 y 60 m de profundidad en la regidn surceste de
Santa Mara, Carbe colombiano. Los andlisis da clasilicacidn y ordenacidn usando datos de
abundancia de crustdceos y moluscos produjercn dos grupos principales (A y C) que panecan aslar
confrolados por la profundidad y las caracteristicas del sedimento. El grupo A consistid de especies
colectadas en las estaciones més profundas y con alio contenido de sedimentos muy finos (entre
30 y 60 m) y exhibid los valores medios de densidad y biomasa mds altos, El decapodo
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Chasmocarcinus cilindricus se enconird como la especie caracteristica de este grupo. El bivalvo
Laevicardium pictum aparecié como caracteristico del grupo mas somero C (13 a 17 m) donda el
sedimanto fué mas grueso, Trachypenasus similis, Porfunus spinicarpus, Lupeda forcaps y Penaeus
dugranim fueron especies generalistas en ambas zonas y fueron las mas abundantes entre todas. No
hubo una evidencia clara de variacion temporal de los grupos, sin embargo, un aumenio en la
abundancia de espacies dominantes en o drea somera durante marzo podria estar relacionada con
el lendmeno de la surgencia conocido para el drea de Santa Marta.

PALABRAS CLAVES: Megafauna, fondos blandos, comunidades, Canbe, Colombia,

INTRODUCTION

The manne benthic communities that reside within and on the
sedimentary bottoms constitute one of the richest species pools of the
oceans, however knowledge on them is scarce and scattered mainly because
of the logistic problems and lack of research effort (Snelgrove, 1999).
After the 1940’s the importance of the dynamic processes occurring in
these ecosystems of the continental shelf became during studies of
commercial fisheries of the coastal countries of the North Sea (Gray et
al., 1988; Alongi, 1989). Since then, considerable information has been
gathered about the patterns of distribution and factors influencing benthic
communities from temperate regions (Holme and Mclntyre, 1984; Basford
et al., 1989; Hostens and Hamerlynck, 1994). In the Caribbean Sea and
specifically on the Colombian continental shelf, the soft bottom benthos
has been scarcely studied at the community level. A few local investigations
have been carried out on the ecological structure of the infauna (Garcia
and Sandoval, 1983; Garcia et al., 1992; Guzman and Diaz, 1993), but
epifaunal organisms have only been studied for taxonomy (Acero et al.,
1990; Puentes et al.,, 1990; Blanco, 1993). The present work is part of a
broader research project designed to study the macrozoobenthic
communities (infauna and epifauna) and physicochemical parameters of
the area of Pozos Colorados and Bahia El Rodadero. This work focuses
on describing the composition and the structure of an epibenthic
megafaunal community of crustaceans and molluscs, the dominant
invertebrate groups of the soft-bottom communities in terms of their
abundance and species richness in tropical and temperate areas (Acero et
al., 1990; Pires, 1992; Long et al., 1995; Gallardo et al., 1996). Our aim is to
determine spatial and temporal patterns of the organisms, relating them
to some measured environmental factors. In this region this is the first
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attempt to describe and analyse the distribution of epifaunal organisms
from semi-quantitative data taken from standardised trawls. Additionally,
the information presented here increases the knowledge of the fauna
present at depths below 30m on the Colombian continental shelf. It is
expected that the present work could be useful as a descriptive baseline of
the megabenthic communities present at one of the most important and
rapidly increasing touristic and industrial zones of the Colombian coast.

STUDY AREA

The study area, Pozos Colorados-Bahia El Rodadero (11°04-
11°13’N and 74°13™-74°18"W) is situated in the Gulf of Salamanca, south-
west of Santa Marta on the continental shelf of the Colombian Caribbean
(Figure 1). The area is characterized by turbid waters presenting an essentially
sedimentary-origin bottom of fine and very fine sands with coral rubble
patches. The sedimentary conditions are influenced by the eyclic discharges
of inshore waters from the Ciénaga Grande of Santa Marta and nearby
rivers, mainly from the Magdalena river, Colombia’s largest river (Blanco,
1988). The climate of this region is mainly influenced by the northeasterly
trade winds, which determine an upwelling period of colder (mean 25°C,
lowest 21°C) saline (mean 35, highest 37) and nutrient-rich waters during
the dry season (December-April) when their frequency and intensity are
greater. The rainy season (May-November) imposes elevated inputs of
continental and estuarine waters, in association with increasing sea water
temperature and lowered salinity (Ramirez, 1990; Blanco, 1988).

MATERIALS AND METHODS

Field methods

Megafauna (> 1 cm) sample collection was carried out onboard
the R/V “Ancén”, property of Invemar, provided with necessary
equipment for trawling activides. An Agassiz 2 m beam trawl with 1 cm
mesh size in the cod end was modified according to Rogers and Lockwood
(1989). The modification consisted of a spiked tickler chain mat with
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Figure 1. Eight sampling stations for the 1994-1995 swudy of megafauna of the south-western region of

Santa Marta, Colombian Canbbean

three chains 2.5 m long, This provides better quantitative data for
repeatable estimates of community structure density and biomass by
reducing inter-sample vaniation, compared with unmodified trawls (Kaiser
etal., 1994, see details of modification in Rogers and Lockwood, 1989).
The sampling cruises were performed in December of 1994 and March,
June and September of 1995, trawling at eight stations located between
10 and 60 m depth (Figure 1). A single sample was taken at each station,
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trawling at 2 knots for approximartely 7 minutes. Collected material was
washed, sorted, fixed with 4% neutralised formaldehyde and stored in
plastic bags for later identification and analysis. Sediment samples were
taken at the same time at each station by means of a 0.5 m? Van Veen
grab. The repeated location of the sampling sites was possible by the
availability of the GPS FURUNO with an error of 15 m. Temperature
and salinity near the bottom were measured at each station employing a
CTD sounder of continuous record.

Laboratory methods.

Crustaceans and molluscs were identified to species level or
putative taxon. They were counted, damp dried and weighed to the nearest
0.01 g. Biomass was determined as wet weight on formalin for each
individual and molluscs were weighed without shells. To determine
sediment grain size, sediment samples were wet sieved using 2 - 0.063
mm mesh size sieves according to Wentworth scale (Buchanan, 1984;
McManus, 1988). Organic matter content (%o OM) was measured by
ignition at 500°C. Other sediment variables such as organic carbon
(“OC), organic nitrogen (YON) and organic phosphorus (ug/g OP),
were determined and the employed methods are described elsewhere
(Invemar, 1997).

Data analysis.

Abundance data was standardised according to the trawled area
as number of individuals/ha (although the efficiency of the trawl is
unknown) and then transformed with log (x+1). Rare species were
eliminated by using only those with an abundance higher than 3% of the
total abundance in at least one of the sampling statdons (Field et al,
1982). Data analyses were performed using the Bray-Curtis similarity
index and UPGMA for clustering and Non-metrical Multidimensional
Scaling (NMDS) ordination routines in order to identify spatial and
temporal patterns of epifaunal abundance. Environmental data were
correlated with the biotic matrix using the Spearman correlation
coefficient as proposed by Clarke and Ainsworth (1993). Based on relative
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abundances an inverse analysis was performed following the Kaandorp
technique to identify exclusive, characteristic and generalist species of
the groupings (Kaandorp, 1986). Each sample is named by the first letter
of the correspondent month followed by the number of the station (c.g.
D1: sample from December, station 1 and so on; M= March; |= June
and $= September).

RESULTS

Physical and environmental factors

Eight stations were trawled ranging in depth from 13 to 60 m.
The sampled area per station ranged between 936 m?® and 1429 m?. There
were variations throughout the year for the bottom salinity values,
fluctuating between 30.1 in September to 36.4 in December (Fig. 2).
Temperature near the bottom at 13-30' m depth was higher than for the
deeper sites for all sampling periods. The high salinity measured in
December samples and the low temperatures in March (Fig. 2) support
the notion of an upwelling influence during the dry season known to
occur during the period from December to March (Blanco, 1988).

Sediments

Percentage values of grain types and phi values (9) at each station are
shown in Table 1. According to the Wentworth scale, silts and fine sands
are dominant in the area, but stations 1, 2 and 7 presented higher contents
of coarser grain > of 2mm, corresponding to more calcareous material
and rubble at these sites. Stations 5 and 6 located at El Rodadero showed
higher contents of silt and the highest values of (%OM) and (%0C),
the rest of the stations did not present well-defined patterns during the
study (Table 1). %OM, %OC, %ON and ug/g OP, showed slight increases
in March. These data are detailed elsewhere (Invemar, 1997).

Megafauna

A total of 6495 individuals of crustaceans and molluscs were
caught during the study, comprising 85 species of Crustacea and 74
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Figura 2a-d. Temperature-Salinity diagrams for each sampling tme. Each numbered paint eorresponds o
the sampled site at the study area. The filled circles are the shallow srtons (13-17 m depth) and the blank
circles are the deep stations (30-60 m depth) (see Figure 1) -

species of Mollusca (see Appendix). Trawl catches were dominated by

Portunidae (Portunus spinicarpus and Lupella forceps) and Penacidae
(Trachypenaens simiis and Penaens dworarum) constituting 44% of all the
crustaceans collected, whilst gastropod species Cafyptraca centralis
represented 35% of the molluscan fauna caught.

Multivariate analysis

Dendrogram of Figure 3 shows the numeric classification of 32
samples (8 for cach sampling period) yielding 5 groups at a similarity
level of 48%. Both classification and ordination analyses (Figure 3) show
two main groups A and C, considered as deep (30-60 m) and shallow
(<20 m) assemblages respectively, and isolated clusters B, D and E.

The group or assemblage (A) was characterised by the brachyuran
Goneplacidae Chasmocarcnus alindricus, the most frequent exclusive species
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Table 1. Depth and average values (n=4) of abiotc parameters measured at sampled stations
2 mm= retained sediment on 2 mm sieve, percentage of organic matter content (%MO) and
ug/g of organic phosphorus (ug/g PO) on the sediment (highest and lowest values below),
Sediment type: § = Silt and V.ES =Very fine sand.

Station Depth (m) 2mm phi (%) Sediment type MO ug/g PO
1 17 555 183 5 7.28 30,18
608 - 4.14 1.7-4.05 BE7-5.73 59.20-1.50
2 32 212 4.1 5 1062 33.93
471 -071 3.68-4.25 14.71-7.90 46,500,592
3 13 1.69 ik VES 712 3575
Z211-1.16 37435 8.76-5.51 T6.50-5.50
4 15 029 4175 5 9.9 3859
06T - 009 4.1-4.3 13.17-8.09 73.50-1.50
5 30 0.61 43 3 1477 54.20
1.02 - 038 3.6-4.35 21.87-9.31 B4.50-37.50
G 59 0.55 4.06 5 1275 56.50
1.09 - 0.20 3344 16.59-9.24 110,00-15.61
15 6.62 36l V.ES B.53 97,72
113 - 388 3.3-385 10.24-7.60 115.41-16.70
a 59 0.13 308 V.ES 7.50 47.68
0.23-0 3.8-4.25 BB2Z-6T5 B0,10-26.42

in this assemblage (Figure 4). Ranminoides lamarcki, Aeguipecten lineolaris,
Nuculana cestrota and Microcardium tinctum were abundant but showed a
frequency below 70% within the group (Figure 4). The penaeid
Trachypenaeus similis exhibited the highest abundance values (Table 2) and
a frequency of 100% within the assemblage, though it was a generalist
species Group A consisted of samples from the deeper stations mainly
at 30 and 60 m depth. Physically, it showed a dominance of fine sediments
with high percentages of silts and phi values between 3.3 and 4.35 and
low percentages of coarser (>2 mm) sediment (Table 1). The assemblage
C grouped the samples from depths between 13 and 16 m (excepting
M7), and was characterized by the bivalve Laewicardium pictum, with a
within-group frequency above 70%. Less frequent exclusive species of
the assemblage were the gastropod species Clathrodillia minor, Chicorens
brevifrons and Antillophos chazalkies (Figure 4). Two portunid species, P,
spinscarpus and L. foregps were the most abundant species in the assemblage
C. Total biomass from this assemblage was lower than from the deeper
one (A) as well as biomass of the dominant species, the pink shrimp P,
duorarum (81 g/ha), P. spinicarpus and T. simils, accounting with values
below 31 g/ha. According to the grain size analysis, group C contains a
lower percentage of silt (<0.063 mm) with respect to the deeper
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Figure 3. Resuls of classification and ordination analyses, both based on berween-suation Bray-Curtis
similarities, calculated from the abundance data of 46 specics of crustaceans and molluses caught by trawl.
1} Cluster dendrogram (UPGMA linkage); b) multidimensional scaling plot NMDS (grouping of stations
aceording to clustering, sites represented by letter of month sampled and number of station).
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Table 2. Density (No. individuals/ha) and biomass (g/ha) average values for species gathering
over 75% of total abundance at each of the assemblages obtained in elassification and ordination
analyses, (Yexcepting sample D1 taken from 17 m depth).

GROUPS A C D E
DEPTH (m) 3060 30 13-16 30-60 14
NUMBER OF SAMPLES 14 14 2 1
DEMNSITY

Trachypenacus similis 303.67 122.23 16.53 T1.20
Pylapagurais patisar 35846

Portunws gpemicarpus 150.59 48.21 178.68 141,93

Lapedla forceps 208.15 9.64 127.89

Calappa uleata 178.16 9.64 3374 926

Calpiraea centralis 120.59 9.64 T1.13

figﬂﬁ.hﬁnrmmﬂ 21.96 19.28 11.11 09,18

Pergenr dusrarum 74,40 19.28 2356

Seoyoria dorsaks (L] T1.10 130.25 44.50
Nissantha dodacryins 56.38 19.28 2008 67.44 £.90
I evalamebrus metidiy 2576 0.64 5647 16.53

Siemorynchur selicornis 47467 B52 3041

Arasimur Latus 3286 1.53 120,77 89.00
Euprognatha ratlelifers 625 19.28 44.96 2579 8.90
Batrachamatus fragerss 4026 .64 1288 463 17.80
Chasmoraromus mlbndrioes 44.74 ) 272 1388

Pakicas altermains 44,98 1.38 B.%0
Total 1792.9 1736 TBA.0 6766 2848
BIOMASS

Turbinelfa angulara 237.92 T68.23 675.72
Pemaeny duoraram 22844 66,24 81.52

Calgppa rwkata 167.61 193 2015 19.90

Calyptraea cemiradis 163,06 018 1.42

Lagpedla foroepr 155.64 6.75 76.28 0,60
Trackypencess sk 130,28 ITA2 2.26 6.32
Pertunur spimicarpiur 6093 2237 3497 54.12

Total 1143.88 97.47 1010.598 Te.28 682,84

assemblage. Highest values for coarser sediments (2mm) were found at
station 7 (Table 1), the southernmost site of the study.

There is a clear segregation of sample |5 (cluster B) from the main
grouping A. It was a 30 m depth site at El Rodadero showing a very low
abundance of dominant species such as I forceps (9.6 ind/ha) and T.
sirmtlss. 1t showed a lower percentage of coarse sediment as well as organic
matter content, compared to values obtained for the same site at other
sampling months, as observed in the ordination of symbols representing
environmental variables (Figure 5c). Cluster D consisted of two samples
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taken in March at 30 and 60 m depth at El Rodadero. Portunus spinicarpus
was the most abundant species for that cluster, followed by the spider
crab Anasimus latus. It did not show any characteristic species and the
segregation of this cluster out of the main groupings could be attributed
to the absence of the dominant species such as L. forvgps and P. dworarum,
and the low density of T. smilis. Sample M7 was also segregated forming
cluster E. It is the most isolated sample in the dendrogram appearing at
its first branching level showing a similarity level below 40%. The low
values of species abundance, its higher content of coarse sediments (coral
fragments, cobbles and shells) and a very low percentage of organic
matter content are some the reasons believed to explain the segregation
of this sample (Table 1). It did not present exclusive species and 4. latus
appeared as the most abundant for this sampling site.

It is concluded that as most of the species seem to be generalist
according with the inverse analysis (Fig. 4). The segregation of clusters
could be due not to differences in species composition, but determined
by spatial and temporal variations in abundance values of the dominant
species. Four samples taken in March were isolated from the main
assemblages suggesting special conditions prevailing during that time
that caused the absence or low abundance of the dominant penaeids
and portunids in these samples.

Biotic and environmental relationship

The technique proposed by Clarke & Aisnworth (1993) was
employed to explore the relationships between environmental factors
measured (tempertaure, salinity, sediment properties, etc, for details see
Invemar, 1997) and the biological data (density of species) collected.
The combination of depth, phi (¢), salinity, organic matter content
(%OM), and organic phosphorus (YaOP), reached the highest Spearman
ranked correlation coefficient (p,=0.45) with the abundance data of the
megafauna. Depth, salinity, %OM and ¢ exhibited significant differences
(Kruskal-Wallis p<0.05 for salinity and % OM; Mann-Whitney p<0.05
for @) but %OP was not significantly different berween assemblages.
Only depth showed a clear graphical correlation when values where
superimposed on the NMDS5 (Figure 5a). Although the coarser sediment
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content was not included in the correlation (for showing intercorrelation
to ), the symbolic representation of its values on the NMDS plot
suggested that it could be an important factor segregating the groups.
Coarse sediments are slightly higher at most of the stations of the
shallower group C (Figure 5b).

Figure 5 a-d. Superposinon of symbols on the MMDS. The size of circles represents the relative value of
the environmental variable at each station.

Tempuml variation

Classification and ordination analyses did not reflect a clear
pattern of temporal variation of the soft-bottom community. However,
it can be noticed that samples collected in March tended to be located
away from the others on the NMDS (Figure 3). Seasonal patterns were
then examined according to abundance fluctuations of dominant species
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through time (Figure 6). Porfunus spinicarpus increased its abundance in
March (dry season) at shallow and deep areas, Trachypenaens similis also
showed an increased abundance in March but only on the shallower
samples (Figure 6a), whilst Pemeaus duorarum and Lupelia forcsps revealed
high values on deeper sites only in the December and September
samplings. Their abundance seemed to increase during the rainfall season
from September to early December and decrease during the dry (March)
and transition (June) periods (Figure 6b, 6d). A distinction could be made
between sediment variables for March and those of other sampling times,
mainly at El Rodadero sites.
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Figure 6. Temporal variation of 1ol abundance of Trachypenaens smibs, Portunsi gpimicarpus, Lapella foreeps
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DISCUSSION

The characterization of the community presented here constitutes
an initial approach to the structure and the spatial and temporal
distribution patterns of the two most abundant and diverse major taxa
(Crustacea and Mollusca) of the soft bottom megafauna in the region
of Santa Marta (Invemar, 1997). The two assemblages obtained from
the multivariate analysis seem not to be clearly defined by a clear boundary
between them. The clusters do not differ significantly in terms of the
species composition (36 out of 46 shared), so they are assumed as
groupings of a continum community rather than two distinct biological
entities. These two groups are outlined by a bathymetric distributon of
the abundance of species and slight differences in the sediment properues.

The segregation shown in the classification and ordination
analyses is apparently due to important differences in the abundance of
dominant generalist species of the community (Portunus spinicarpus, Penaesis
duorarum, Lupella forceps and Trachypenaess similis) between the shallow
(<20m) and deep (30-60 m) areas. The low abundance of these dominant
species in the isolated clusters B, D and E (obtained at a level of similarity
of 48%), is considered an evidence to interpret the abundance of the
penaeids and portunids as the main biological force driving the separation
of the groups. The presence of few exclusive species for each of the
clusters A and C could also partly explain the segregation, however, only
the small goneplacid crab Chasmocaranus alindricus inhabiting the deep
zone and the bivalve Laevicardium pictum occurring above 20 m depth are
frequent enough (>70%) to be considered characteristic species of the
clusters. Physically, the depth appears to be the determining factor of
the structure of the assemblages (Figure 5a), interpreted as the variation
in the abundance of characteristic species from shallow (cluster C, <20
m) to deep (cluster A, 30-60 m) zones.

Similar studies carried out on larger areas of the continental shelf
at subtropical (Hoese, 1973; Pires, 1992; Felix-Pico and Garcia-
Dominguez, 1993) and cold regions (Basford etal., 1989, 1990; Duineveld
et al,, 1991) have shown that there are bathymetric limits that determine
the settlement of different types of communities, in terms of the structure
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and species composition. In the present work is possible that the relatively
small depth range sampled (approx.50 m depth) partly explains the two
clusters obtained that represent a variation of a single community rather
than different communities which are likely to be delimited at a deeper
boundary (=60 m depth). A similar consideration is made in relaton to
the sediment type and its organic content, which has some influence
over the distribution of species on a given area (Basford et al.,, 1989).
Slight differences in the content of coarser sediment were found between
the shallow and deep assemblages (Figure 5b), however, the observed
dominance of fine sediments in the whole area is another factor related
to the community continuum observed.

The spatial fluctuation of density and biomass of the species is
an issue that should be considered in further studies. From the present
work it can be inferred that the mobility range and the life history traits
related to migrations within the life cycle and feeding habits of each
species are some of the factors that could be influencing the abundance
variations in a depth gradient.

There is not a clear temporal pattern observed in the structure
of the community for the year of study according to the multivariate
analysis. This result could be assumed as an indication of the stability of
the community in a annual term, however this assumption is quite
uncertain and unlikely when the density and biomass of the dominant
specics are plotted (Figure 6a). Considerable fluctuations were observed
for all of the dominant species in the samples taken in March. This
result can be related to the slight segregation of the samples from March
in the upper section of the NMDS plot (Figure 3). This trend, together
with the isolation of the clusters D and E could be linked to abionc
factors related to the upwelling conditions prevailing duning the previous
months of this sampling. Nevertheless, temporal variations of the
community are not easily discernible from the analysis, possibly due to
misinterpretations of mixed spatial and temporal variability. Likewise,
temporal patterns of distribution at smaller scales (monthly or weekly)
or spatial differences among samples due to parchy features of the
substratum could mask seasonal variations at greater scales (Morrisey et
al., 1992). Individually analyzed, dominant species showed an abundance
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increase or decrease in the dry season samples (March) supporting the
results of Puentes et al. (1990) suggesting that there is an effect of the
upwelling conditions and low input of inshore waters during this season
over the crustacean communities. In this study P. spinicarpus was widely
dominant in March suggesting that this portunid can successfully dislodge
other species which are otherwise very abundant, such as P. duworarum
and L. forceps which almost disappeared during this sampling month and
returned during full wet season (Figure 6). The portunid P. spénscarpus
was found by Acero et al. (1990) as the second most frequent for the
Santa Marta area. Remarkably it is also the dominant megafaunal species
at Ubatuba, Brazil (Pires, 1992) and it is also common on the Georgia
coast of the USA (Hoese, 1973).

The dominance of these four decapod species is highly valuable
information when assessing the efficiency of the sampling gear (Kaiser
etal., 1994) or the design of a replicated sampling program (Underwood,
1993). Both are necessary to improve the reliability of this sort of study
and enhance its application in the assessment of environmental impacts.
While the semi-quantitative nature of the present work gives an approxi-
mation of the abundance of megafaunal species caught by the trawl, we
believe it constitutes a valid baseline for further investgations in the area.

In number and species richness decapod crustaceans (85 species)
dominated the mobile megafauna in Pozos Colorados. In general
decapods are highly diverse and have shown to be a significant component
of the soft bottom megafaunal communities around the world (Ubatuba
Ba\y, Brazil, Pires, 1992; Gulf of Carpentaria, Australia, Long et al,,
1995; Central Chile, Gallardo et al,, 1996). Unformnately, the lack of
information on the trawl efficiency for the capture of invertebrates does
not allow us to make reliable comparisons. Numbers of organisms and
species could significantly vary according to the gear employed and the
conditions of the sampling at different localities or sampling times
(Gibson et al., 1993). The use of diverse sampling methods is suggested
to carry out more accurate studies of mobile megafauna, different types
of gears and the inclusion of photographic and video techniques 7 sitw
has been also recommended (Sibuet and Segonzac, 1985; Kaiser et al.,
1994),

1M



Depth and the grain snrt of l;h:: s:dimr.-nts arc de.tcmunmg factors
controlling the structure and composition of soft- bctmm l:omrnumues'
(Wilde et al., 1986; Ward and Rainer, 1988; Gﬂllarﬂﬂ etal., 1996; Basford
et al, 1989; Dumcchd et al, 1991; Karakassis and Flcfthcmu 1997).1n
thie | Preseqt study it is r_apdudcd 'that for the bathymetric range studied
(50 m depth) in 31-: snuthwcstcm arca of Santa Marta, these two factors.
cmuld be Itlﬂtﬁd l‘O thc: ﬂutruaunn Df abundancc of the gencrahst spc-:'_tes'
Qf thc cummumt} huw:wcn there were no remarkable changes in ‘the
cnmpcsmnn of species bctwccn the bath}fm:mc groupings. A clearer
rclztmnsl’up berween bjolugmal da[ﬂ. and environmental factors is cxpcctcd
to occur if the bath}memn range of s.amplm.g is increased. The rcphl:atcd
sampimg of abiotic parameters, water-mass movements and inputs of
ne:u:b:,r rivers could all help ro eIu-:‘_tdate clear patterns of distribution,
abundance and ﬂw:ts:t}r of organisms over the continental shelf.
Pﬂ:[l]cu]:ﬂ.l.'l}l’ interesting is the uncertain relationship between upwelling
events and the fluctuations of species abundance, and the attributes of
the communities in terms of stability. Are spatial and temporal patterns
maintained year-to-year?, Are they maintained over a larger study area?,
Sﬂme of these subjects ha‘rm been approached for many temperate
communities (Basfnrd 1989, 199(} Duineveld et al, 1991, and others)
and few tropical ones (ﬁ]ﬂngi, 1989; Turner et al., 1995 G'hson et al,
1993), huwc\-cr for t[‘lc benthic communities from Cnlnmhm they remain

unkncnwn :
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APPENDIX

Phylogenetic list of the species collected by a 2-m beam trawl at
the south-western region of Santa Marta, Colombian Canbbean durning
1994-1995. The months of the sampling are represented by D=
December, M= March, ] = June and S= September. The numbers indicate
the station(s) where the species was collected (see Figure 1). The depth
range of the stations is: 1,3,4,7 = 13-17 mand 2, 5, 6, 8 = 30-60 m.
Species collected only in some trawls that could not be replicated in ime
and were not included in the multivariate analysis are listed here as they
are part of the community studied. The month and depth of the
collection are indicated for each of these species

PHYLUM:MOLLUSCA.
BIVALVIA

NUCULANIDAE (D1
Nuesilara carpenters Dall, 1881 (D&m)
Mueudana cestrata Dall, 1889 (Dé6; M1,2.8; 11,2, 52.3.4)
Adrana telfnoides Sowerby, 1823 (D Bm)

ARCIDAE
Amadara baxghmani Hertlein, 1951 g2.3
Anradara chemmitzi Philippi, 1851 D34
Anadars brastbana Roding, 1798 (M3,7)

GLYCIMERIDAE
G ycimeris pectinata Grmelin, 1791 (M 30m)

PECTINIDAE

Aeguipecten Gmeolaris Lamarck, 1819

(D6,8; M8; ]2,3,5,6,8; 52.8)

Leptapecten bavayi Dautzenberg, 1900 (57)
Pecten sicqae Linné, 1758 (D8; M8; |8
Prcten chagaliei Dautzenberg, 1900 (M2,5,8;]3,7, 56)
Argapecten muclexr Born, 1780 (M 30m; 57)
LUCINIDAE
Luama marsids Conrad, 1856 (D4)
Iaucina pectinata Gmelin, 1791 (D4; 55)
CHAMIDAE
Arcnells aranella L, 1767 (J2.5)
CARDIIDAE
Trachycardium murcatem 1., 1758 (D7, M1, 51,3,T)
Trygoniocerdia antillarsime d'Orbignyy, 1842 (D3; M1,2,3,4; 12,37, 51,2.3)
Lariscardisn multlineatum Dall & Simpson, 1901 (31.4)

Laestcardism sybaritians Dall, 1886
Laewcardiue pictum Ravenel, 1861
Microcardiwm tmcwe Dall, 1881

(D1,2,3,4,8, M23, |2,3,7:51, 45,7)
D7 M1,3; 13,47 51,3.4)
(D2,8; MZ; ]2,5,6, 51,2,5)
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VENERIDAE
Chigne canceliata mazycki Dall, 192
Chiane papibia L., 1767
Cluone sp
Circampphales strigilbmus Dall 902
Prrar afbidur Gmelin, 1791 )
Prtgr arestss Dall & Simpson, 1901
Cyelinella fennts Rechuz, 1852
TELLINIDAE
Telling asquisiriata Say, 1824
Telina angulata Gmelin, 179
Teliina persica Dall & Simpson, 1901
Teliina sp.
SOLECURTIDAE
Tagelus divirss Spengler, 1794
CORBULIDAE
Corbula caribaea d'Orbigny, 1842
PERIPLOMATIDAE
Periplomsa sp
CUSPIDARIIDAE
Cardsomrya alternata d'Orbigny, 1842

Cardiomrya ormativiima. d'Orbigny, 184

OBRDER:GASTROPODA
TROCHIDAE

Callortoma jafubinum Gmelin, 1701
ARCHITECTONICIDAE

Architectonica mobilis Roding, 1798
STROMBIDAE

Imbwp.qiﬁ L., 1758

Strommiznr ramimur Gmelin, 1791
CALYPTRAEIDAE

Calypiraea centralis Conrad, 1841

Crusbulinr awricals Gmelin, 1791
BURSIDAE

Bursa spadices Montfort, 1810
MURICIDAE

Meuiresc oivrons Vokes, 1967

Chiceress brevifrons Lamarck, 1822

L.mt'gp&s Fuifir Gertman, 1969

Taditgpbis expasear Sowerby, 1874
BUCCINIDAE

Anﬁﬁ?ﬁr chagalied Dautz, 1900

Antillspher sp

Pirania pusic L., 1758
COLLUMBELIDAE

Cosmisconcha nitens (...)

Amraches sparra Reeve, 18539

am

(D5; M3)
(S 18m)
(ME)

(D2; 36,8)

(D1,2.34,58,M1,235,6:]1,2,551,23,56,7)

(J2.3)
(D4,5 M1,7; 81)

D4

©4)

038)

{16)

&7

(D2; M1,2; J8; §7)
(36,8)

(M8, J1.3)
(53}

(M1}
(M 30m;S 18m)

(D1; M1; 57)
(D4; 53)

(D1,2,7,8; M1,2,3,4,]1; 81.7)
(38)

(5 18m)

(D 30m; M1,2,]2, 52.5)
(D7, 8m; M 30m; J7; 57)
(D4.5; M2; J7; 85)

a7

57
(D 30m)

(M8)
(S18m)



FASCIOLARIDAE

Latirus infundibubom Gmelin, 1791
Dialichodatrur paslf MeGinry, 1955

VOLUTIDAE

Valuta wrescens Lightfoot, 1786
VASIDAE

Fasum murtcatum Born, 1778
TURBINELLIDAE

Turbinella amgulata Lightfoot, 1786

OLIVIDAE
Ovive seripia Lamarck, 1810
MITRIDAE

Pasia cwbana Aguayo & Rehder, 1936

CONIDAE

Comus spurvus dorengramis Graeli, 1791

TEREBRIDAE
Terebra protexcia Contad, 1846
TURRIDAE
Clathrodillia minor Dautz, 1900
Polystina albida Perry, 1811
Hindriclava chagaler Daurz, 1900

ORDER-CEPHALOPODA
OCTOPODIDAE 7
Oictops welgarss Cuvier, 1797
LOLIGINIDAE
Lodigunaula bresss Blainville, 1823

Pickfordiathentts
ONCHIDIDAE
Onchidells sp.

OBRDER:NUDIBRANCHLA

PHYLUM:CRUSTACEA

ORDER: DECAPODA
SOLENOCERIDAE

Solemocens mecoping Burkenroad, 1939

PENAEIDAE

Penarur diorarwm Burkenroad, 1939
Trachypenaeur smilis Smruth, 1885;

SICYDNIDAE
*. Nicpomia buirkenroadé Cobb, 1971
Sicyonia dorrakis Kingsley, 1878’
Sicyomia stimpion-Bowvier, 1905
Sicyenia typica Boeck, 1864
Sicymia parri Burkenroad, 1934

pulbells Voss, 1953

(D5,7; M 30m; J1.7, S1)
(D 30m)

(D 30m)

o7

(D1,3,6,7; MT; ]1,4,7, 345.7)
(DS; M8)

(M 30m)

(M8; 53,8)

(S 18m)

(D24, M1,3,4,]34,7;51,4)

(D6, M6,B; 6,8; 58)
(5 18m)

(D 30m; M2) ruphel

{54] ie L .-
M3 M1; 53 Biowfl

(D2,3; M5; 54) L S

(D8;)7; 52) SN A

+ald,

LALETTRAORLC]

(D8; ]1, 6, 52,3,4.7.8)

(D1, M1£8;]1,4,5,6,7,8 52,345.7,8)

(D all the satons M1-578,""1

J1.2,8,6, 7,8 S all the staticins)

(D1,24,8; M2,58;71-6,8; 52,56,8)’
(D7; M1,3-8;]7; 53)

(D Bat; M1,6) 3
(D1,58 M2,4,]2,4,4,5, 5147}

(M30m)
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STENOPODIDAE

Stengpur bigpider Olivier, 1811

Stengpur sewtellatus Rankin, 1898
PALAEMONIDAE

Leander tennicormis Say, 1818

Phltﬁmmur IP.
ALPHEIDAE

Aliphens flaridanns Kingsley, 1878

Synaiphens sp
HYPPOLYTIDAE

Tozenma serratm Milne Edwards, 1881

Trachyearis rugosa Bate, 1888
PROCESSIDAE

Procersa bermudensis Rankin, 1900
SCYLLARIDAE

Sepllarus chacer Holthuis, 1960
CALLIANASSIDAE

Calfignasia sp.Leach, 1814
UPOGEBIIDAE

Upagebia splLeach, 1814
PALINURIDAE

Panwbirns argus Larreille, 1804
PAGURIDAE

Pagurees bongrmanus Wass, 1963

Pyispagars: patiiar Milne Edwards v Bouvier, 1893

Pagurses sp.
DIOGENIDAE

Dardanus fucarsr Biffar y Provenzano, 1972

(D2,5,8; M1,3; ]4,5,6;55)
(D5; M1; ]3,6,8, 52,5)

(I &m)
(3; J8)

- (D2; M2,5; $2,5,6))

(M1,3; J4,6)

(D 30m)
43

(D)

(D6; M6,8; ]2,6,8; 58)
(MB; 56)

(M8 ]8)

(M4,5; ]3,5)

(D7; M1,3,8; J2,7; 58)
(D#; 58)

(D)
(D1,4,7,8;M2,5,7,8,]3.4,6,7,51,3,7)

Pagunisies paraguamensis Mc Laughin y Provenzano, 1974 (D7; M1,7,534.T)

PORCELLANIDAE

Porceliana sayama Leach, 1820
GALATHEIDAE

Munida pusills Benedict, 1902
DROMIIDAE

Hypaconcha arcwata Stimpson, 1858
HOMOLIDAE

Hemola bartate Fabnicius, 1793
RANINIDAE

Fansmeides femarcks Milne Edwards v Bouvier, 1923
DORIPPIDAE

Erhusa mascarone amertcana Milne Edwards, 1880
CALAPPIDAE

Calgppa swleata Rathbun, 1898

Calappa flammea Herbst, 1794
Cheloes beindsi Stimpson, 1860

(D37, M7 8, ]3,7,52,3,7)

a2

{(J18m)

(Do)

(D5,6.8; M1,7,8; ]8,52,5.6,8)
(D)

(D all stavions; M1,2,3.4,6,8]1,2,
3,568, 51.2,6,8)

M1,3.4.7,8:]2,7)
(DBem)



LEUCOSIDAE
Tharantha Godactylur Rathbun, 1898
IEarantha intermedia Miers, 1886
[liacantha subplsboira Stimpson, 1871
Calfidactylur agper Suimpson, 1871
Ebalia sp. Leach, 1817
Myrapair sp.
MAJIDAE
Anasemus datur Rathbun, 1894
Batrachomotus fragesss Stimpson, 1871
Esprognatha rastelffera Stimpson, 1871
Podochels grossipes Stimpson, 1860
Podochels. graciliper Sumpson, 1871
Mtemorynchur reticarnis Herbst, 1788
Podocheda sp.
Piths aculeats Gibbes, 1850
Notolgpas brasibensis,
Mithrax: bispidur Herbst, 1790
Mithrase, cormutur Herbsr, 1790
PARTHENOPIDAE
Farthengpe f. Serrata
FPurthengpe agoma Sumpson, 1871
I etodaembrus mitidus Rathbun, 1901
Mesarbosa sexcipimosa Stimpson, 1871
FAMLILA: MIMILAMBRIDAE
Mimilansbrus nvley Williams, 1979
PORTUNIDAE
Portunus spenicarpus Stimpson, 1871
Cranius ruber Lamarck, 1818
Lapelia forceps Fabrcius, 1793
Charybdis belleri Milne Edwards, 1867
HANTHIDAE
Pilumaus dasypodus Kingsley, 1879
Panapeus occadentalis, Saussure, 1857
Pangpeus spp. Milne edwards, 1834
CONEPLACIDAE
Enryplasx mitida Stimpson, 1859
Priwmugpleas: americana Rathbun, 1898
Panapiece of. depressa Stimpson, 1871
Tetraplax: guadridentats Rathbun, 1898
Charmocaranus alindricus
Speocaranus lbbane, Guinot, 1969
Speocarcanus gy Stmpion, 1859
GRAPSIDAE
Enehirggrapons americanss Milne Edwards, 1853
PALICIDAE
Paliews alternains Rathbun, 1897

(D1,2,5,6,8, M1,2,3,5,6,7,8; 5, 6,8; 51-6,8)
(D8)

(M4,6,8]1,2,3,4,6,8; 56,8)

(D8)

(M2)

(33)

(D6,8; M2,4,5,6,7,8]2,4,6,8;55,6,8)
(D1-5,7,8; M1-4,6,7.8:]1,2,56,51,2456.T)
I:D“"rﬁiﬂ', M; J 1 '6:5‘1 ‘3,-‘.7)

(D378, M1,4.5,547T)

D8)

(D5,8;M1-6,8,]1,2,6,7,8, 51, 24,58)
o2)

(D8; 54)

(D3,4; M4; S3.4)

(D8; M7)

(D30m)

(D6,7;1,2,4,6,7,8]1,2,4-8; 54.5,8)
{18, 58)

(D1-8; M1,2,3;]1,4,57,852,34,5T)
(D8; M1,3.4,]2.7;51,3)

o7

(D1-8; M1,3,4,5,6,8; ] and 5 all stations)
(D5; M4, J5)

(D1-6,8; M1,3,4,7,8,]1,2, 3,5, 8, 55,7, 8)
(M4,5; J1; 52,4.57T)

(D5,7,8, M5;J1,2,3,6; 51,24, 5,7)
81)
(D5,8; M5)

(D8; M2,5.8; ]1,3; 52,6)

J3)

(M5; J8)

(D4

(D1,2,5,6; M2,4,6,8; ]2,3,6,8; 51,25, 6,8)
(53.6)

M)

(D5)

(D8; M7.8;J1,2,6,8,58)
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OBRDER: ESTOMATOPODA
SQUILLIDAE
Squilla obtusa Holthuis, 1959
Metasguills quadridens Bigelow, 1893
GONODACTYLIDAE
Pseudasqurils abiats Fabricius, 1787

ORDER: ISOPODA
AEGIDAE
Rogimela sp
CIROLANIDAE
ANTHURIDAE

180

(M2.3; 52.3)
(D1,2.4,5,6,8; 3‘-'[3.3,4.5,3;11.2.6,8'. &2, 3, 5,6,8)
(M1,3,6,8; 52)

13
a4
(D1,2,5, M1,3,5,7; 1,8, 52,5,6)

(D 8m)
(D1; M1)





